




















Hydrophilic Polymer Composites Synthesized by Electrospinning under Dense Carbon Dioxide   
Wahyudiono1, a), Koichi Okamoto1, b), Siti Machmudah2, c), Hideki Kanda1, d) and Motonobu Goto1, e)  
1Department of Chemical Engineering, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, 464-8603, Japan. 2Department of Chemical Engineering, Sepuluh Nopember Institute of Technology, Kampus ITS Sukolilo, Surabaya 60111, Indonesia.  a)Corresponding author: wahyudiono@b.mbox.nagoya-u.ac.jp b)okamoto.koichi@g.mbox.nagoya-u.ac.jp c)machmudah@chem-eng.its.ac.id d)kanda@nuce.nagoya-u.ac.jp e)mgoto@nuce.nagoya-u.ac.jp  Abstract. Electrospinning technique is feasible in some applications, it has attracted more attention in recent years. Various polymers have been successfully electrospun into ultrafine fibers in solvent solution and some in melt form. In this work, polyvinylpyrrolidone (PVP) as a hydrophilic polymer would be synthesized by electrospinning under dense carbon dioxide (CO2). The experiments were performed at 40 oC and ~ 5 MPa. During the electrospinning process, the applied voltage was 10–17 kV and the distance of nozzle and collector was 8 cm. The concentration of PVP solution as a major component was 4 wt%. The results showed that the fibers surface morphology from PVP which blended with poly L-lactide acid (PLLA) were smooth with hollow core fibers at 5 MPa. At the same conditions, PVP-carbon nanotube was also successfully generated into electrospun fiber products with diameter ~ 2 m.  Keywords: Electrospinning, Polyvinylpyrrolidone (PVP), Hollow fibers; Dense CO2, Polymer blends 
 
INTRODUCTION 
Polyvinylpyrrolidone (PVP) is a water-soluble polymer made from the monomer N-vinylpyrrolidone. Due to PVP has hydrophilic as well as hydrophobic functional groups, this polymer could soluble in various organic solvents. PVP was a nonionic water-soluble polymer and its viscosity in aqueous solution is not affected by electrolytes. Therefore, it allows to use this polymer in a variety of fields-of-use owing to following its advantageous characteristics. PVP is an environmental friendly synthetic polymer, biocompatibility, and widely used in biomedical, biochemical, food, textile, and other fields [1]. Similar to PVP, poly L-lactide acid (PLLA), polymer derived from lactic acid, is also biocompatible and environmental degradable and has wide applications [2]. This polymer was composed and derived from renewable resources mainly starch and sugar, so that PLLA seemed to be a promising material to reduce the environmental solid waste disposal problem. The most interesting aspect of PLLA is its biocompatibility with respect to biomedical applications that results non-toxic or non-carcinogenic effects in local tissues. However, PLLA is a hydrophobic polymer causing to the certain limitation of its applications. Generally, PLLA was modified with PVP in organic solvents to hinder its hydrophobicity property. 
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Abstract.  Several studies have been reported on the potential health benefits of cocoa polyphenols.   However, drying has an inhibitory effect on the substantial recovery of cocoa polyphenols. This is majorly because of the high degradation of polyphenol compounds as well as the enhanced activity of polyphenol oxidases; a pre-cursor for browning of polyphenols during drying. Pre-treatment technique such as water blanching (80° and 90°C for 5 min, 10 min and 15 min exposure times respectively) can inactivate the polyphenol oxidases enzyme and promote high percent of the polyphenol recovery in dried cocoa bean. The degradation kinetics of cocoa polyphenols during hot water blanching are analyzed; The rate constant for the polyphenol degradation after blanching was found to be ranging from 0.0208 to 0.0340 /min. The results for dried fresh cocoa beans showed an optimal level of polyphenol recovery (118 mg GAE/g) when blanched at 90°C for 5 minutes duration. The antioxidant activity is also analyzed using DPPH scavenging assay. 
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INTRODUCTION 
Cocoa is an important commodity which finds in application in food, pharmaceutical and cosmetic industries. There has been varied research going on the medical benefits of cocoa polyphenols. The polyphenol content in cocoa is found to be more than red wine and green tea [1]. The health benefits of cocoa polyphenols ranges from anti-atherosclerotic, anticariogenic, anticarcinogenic, antidepressant, antihypertensive, antiinflammatory, antimutagenic, antiproliferative and antiradical properties to cardioprotective effects [2]. Three distinguished groups of polyphenols present in cocoa beans namely proanthocyanidins (58%), catechins (37%) and anthocyanins (4%) [3]. Typically, the cocoa polyphenols contents are about 6 to 8% by weight of a dried fermented cocoa bean. The 
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Abstract  
Titanium dioxide (TiO2) has gained much attentions for the last few decades due to its remarkable 
performance in photocatalysis and some other related properties. However, its wide bandgap (~3.2 eV) 
can only absorb UV energy which is only ~5% of solar light spectrum. The objective of this research 
was to improve the photocatalytic activity of TiO2 by improving the optical absorption to the visible 
light range. Here, colored TiO2 nanoparticles range from light to dark grey were prepared via alumin-
ium treatment at the temperatures ranging from 400 to 600 oC. The modified TiO2 is able to absorb up 
to 50% of visible light (400-700 nm) and shows a relatively good photocatalytic activity in organic dye 
(Rhodamine B) degradation under visible light irradiation compared with the commercial TiO2. Copy-
right © 2016 BCREC GROUP. All rights reserved 
 
Keywords: Colored Titania; Photocatalysis; Photodegradation; TiO2; Visible Light Absorption 
 
How to Cite: Ariyanti, D., Dong, J.Z., Dong, J.Y., Gao, W. (2016). Visible Light Photocatalytic Proper-
ties of Modified Titanium Dioxide Nanoparticles via Aluminium Treatment. Bulletin of Chemical Re-
action Engineering & Catalysis, 11 (1): 40-47. (doi:10.9767/bcrec.11.1.414.40-47) 
 
Permalink/DOI: http://dx.doi.org/10.9767/bcrec.11.1.414.40-47 
bcrec_9466-414_2015 Copyright © 2016, BCREC, ISSN 1978-2993 
Available online at BCREC Website:  http://bcrec.undip.ac.id 
Research Article 
1. Introduction  
Fujishima and Honda reported water split-
ting breakthrough using TiO2 semiconductor in 
1972 [1]. Since then, TiO2 has been extensively 
investigated as a promising material used in 
broad range of research areas, especially in en-
vironmental and energy-related fields [2-4]. 
The absorption of photons by a semiconductor 
provokes photocatalytic reactions at its surface 
such as water splitting or the degradation of or-
ganic compounds. Compared to other semicon-
ductor photocatalyst, TiO2 shows higher chemi-
cal stability, nontoxicity, and photoreactivity 
[5]. Its capability in harvesting photon can be 
used to oxidize or to produce hydrogen and hy-
drocarbons, decompose organic compounds, and 
remove pollutants from various media.  
Photocatalytic activity of TiO2 nanomaterial 
is related to their optical absorption properties, 
crystallinity, defect structure and surface area 
[6]. In terms of the optical absorption proper-
ties, larger optical absorption can increase the 
amount of light absorbed, and generate more 
electrons and holes [7]. Common crystal phases 
of TiO2 (anatase, rutile and brookite) were re-
ported to have large bandgap of ~3.2 eV which 
limits their optical absorption only in the ultra-
violet region (290-400 nm) of solar light spec-
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Abstract  
Exhaust after treatment for lean burn and diesel engine is a complex catalytic system that consists of a 
number of catalytic units. Pt/Al2O3 is often used as a model Diesel Oxidation Catalyst (DOC) that plays 
an important role to facilitate oxidation of NO to NO2. In the present study, we proposed a detailed ki-
netic model of NO oxidation as well as low temperature C3H6 inhibition to simulate temperature-
programmed reaction (TPR) data for NO oxidation over Pt/Al2O3. A steady-state microkinetic model 
based on Langmuir-Hinshelwood mechanism for NO oxidation was proposed. In addition, low tempera-
ture C3H6 inhibition was proposed as a result of site blocking as well as surface nitrite consumption. 
The model can explain the experimental data well over the studied temperature range. Copyright © 
2016 BCREC GROUP. All rights reserved 
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1. Introduction  
The control of emission from gasoline lean 
burn and diesel vehicles is a complex chemical 
reaction engineering process. With the imple-
mentation of stringent emission standards in 
several countries such as the EURO 6 standard 
in Europe, improvement of exhaust after treat-
ment system is needed. The lean exhaust after 
treatment technology is primarily aimed at 
eliminating the presence of CO, hydrocarbon 
(HC), particulate matters (PM) and oxides of 
nitrogen (NOx) in an exhaust gas outlet. For 
this purpose, lean exhaust after treatment con-
sists of several units namely diesel oxidation 
catalyst (DOC), diesel particulate filter (DPF) 
and selective catalytic reduction (SCR) unit.  
DOC is placed as the first catalytic unit with 
oxidative functionality by facilitating oxidation 
of HC, CO and NO. It consists of precious PGM 
components such as Pt and Pd which are dis-
persed in a high surface area washcoat support 
such as Al2O3. Oxidation of NO to NO2 in the 
DOC plays an important role since NO2 is 
beneficial for DPF regeneration and some SCR 
catalysts. In lean exhaust aftertreatment, NO 
oxidation reaction over Pt catalyst has been 
widely studied and it shows some unique char-
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